Background: The Multiple Sclerosis International Quality Of Life (MusiQoL) questionnaire, a 31-item, multidimensional, self-administrated questionnaire that is available in 14 languages including Spanish, has been validated using a large international sample. We investigated the validity and reliability of the Spanish version of MusiQoL in Spain. Methods: Consecutive patients with different types and severities of multiple sclerosis (MS) were recruited from 22 centres across Spain. All patients completed the MusiQoL questionnaire, the 36-Item Short Form (SF-36) health survey, and a symptoms checklist at baseline and 21 days later. External validity, internal consistency, reliability and reproducibility were tested.
Background
Health-related quality-of-life (HRQoL) measurements have become an important instrument in population health assessment, treatment evaluation and care management [1] [2] [3] . HRQoL indicators depend on the completion of a well-validated questionnaire that assesses health status in individual patients as perceived by themselves through the physical, mental, social and behavioural components of well-being and function [4] . Thus, one major challenge in elaborating the content of the HRQoL dimensions to be measured is to ensure that patients' perceptions are accurately taken into account [5] . Specific HRQoL questionnaires that are available for MS in Spain are FAMS (Functional Assessment of Multiple Sclerosis) [6] and MSQOL-54 (Multiple Sclerosis Quality of Life 54) [7] . However, both of these are based on generic QoL instruments.
The Multiple Sclerosis International Quality of Life (MusiQoL) questionnaire, a specific, self-administered, multidimensional questionnaire, was co-developed and initially validated in 15 countries including Spain [8] . The initial item pool of the Functional Assessment of Multiple Sclerosis included items from the general version of the Functional Assessment of Cancer Therapy quality of life instrument. The other items were generated by patients, providers, and literature review. The MSQOL-54 has been adapted from the SF36 measure by the addition of five unchanged SF36 scales, three "altered" SF36 scales (one item added to each scale), and five new scales incorporated 15 additional items. Modifying existing measures by adding MS-specific items was not found to be as useful. The content of the QoL questionnaires is now well-recognized as more appropriate when it is derived from the patients' point of view/patients' interviews. MusiQoL questionnaire specifically reflects the point of view of patients with MS on the impact of the disease on their daily life and is anchored in an explicit conceptual approach as recommended by McKenna [5] . We investigated the validity and reliability of the Spanish version of MusiQoL in Spain.
Methods

Patients
The patients enrolled in the validation study consisted of inpatients and outpatients who were followed in an international multicentre study coordinated by an international steering committee (15 senior neurologists, two experts in HRQoL, one expert in health economics and two external advisors). The inclusion criteria were a diagnosis of MS according to Poser [9] or McDonald [10] criteria as the main diagnosis for more than 6 months, age older than 18 years, informed consent to participate in the study and Spanish as the native language. The main exclusion criteria included a main diagnosis other than MS, dementia, current severe relapses, inability to complete the questionnaire independently and withdrawal of consent. Patients were enrolled between January 2004 and February 2005 from 22 centres distributed throughout Spain.
Study design
Patients were evaluated at inclusion and re-tested a mean (standard deviation) of 21 (7) days later. The self-administered survey materials that were completed by the patients included the MusiQoL questionnaire, one checklist of 14 symptoms reported by patients suffering from MS (e.g. lack of sensation in touch, lack of sensation in position, fatigue, visual problems, urinary incontinence) and the 36-Item Short Form (SF-36) health survey [11] .
The SF-36 is the most widely used generic QoL scale in MS, consisting of 36 items that describe eight dimensions: Physical Functioning (PF), Social Functioning (SF), Role-Physical Problems (RPP), Role-Emotional Problems (REP), Mental Health (MH), Vitality (VIT), Bodily Pain (BP), and General Health (GH). Each dimension is scored from 0-100; the higher the score, the better the perceived state of health.
MusiQoL comprises 31 items that describe nine dimensions (Additional file 1 and Additional file 2). Each dimension is named according to its constitutive items, as follows: activities of daily living (ADL, 8 items), psychological well-being (PWB, 4 items), symptoms (SPT, 3 items), relationships with friends (RFr, 4 items), relationships with family (RFa, 3 items), relationship with the healthcare system (RHCS, 3 items), sentimental and sexual life (SSL, 2 items), coping (COP, 2 items) and rejection (REJ, 2 items). Each item was answered using a sixpoint Likert scale, where 1 = 'never/not at all', 2 = 'rarely/ a little', 3 = 'sometimes/somewhat', 4 = 'often/a lot', 5 = 'always/very much', 6 = 'not applicable'. The negatively worded item scores were reversed so that higher scores indicated a higher level of HRQoL. For each patient, the score of each dimension was obtained by computing the mean of the item scores of the dimension. If fewer than half of the items were missing, the mean of the non-missing items was substituted for the missing items. All dimension scores were linearly transformed to a 0-100 scale. A global index score was computed as the mean of the dimension scores.
In addition, an experienced local neurologist collected sociodemographic data, clinical history (related or unrelated to MS), and information on the type of treatment for MS. The neurologist also rated the following: Poser classification (or McDonald classification), the Expanded Disability Status Scale (EDSS) [12] , the Ambulation Index (AI) for MS [13] , the Folstein Mini-Mental State Examination (MMSE) [14] and the Clinical Global Impression (CGI) of severity scale (mild, moderate, severe) [15] . A detailed physical examination was conducted at baseline and any abnormalities in the organ systems inspected were noted.
At re-testing, patients completed the same questionnaire and one additional question assessing changes in health status. Neurologists collected data on current care and treatment of MS, rated the scores for the EDSS and CGI, and assessed patient health status compared with that reported at the initial inclusion stage (i.e. worsened, remaining stable, improved).
Statistical analyses
The linguistic transcultural equivalence was ensured by the codevelopment process, including interview and selection of items conducted in Spain.
The multidimensional structure (construct validity) of the Spanish version of the MusiQoL questionnaire was checked using multitrait/multi-item analysis program (MAP) [16] analyses. Internal structural validity was assessed using item-dimension correlations: item internal consistency (IIC) was assessed by correlating each item with its scale (correlation of 0.4 for supporting item internal consistency [IIC] ) and item discriminant validity (IDV) was assessed by determining the extent to which items correlates with the dimension they are hypothesized to represent than with the other ones. Floor and ceiling effects were assessed by the homogeneous repartition of the response distribution. For each dimension, internal consistency reliability was assessed by Cronbach's alpha coefficient. A Cronbach's alpha coefficient of at least 0.7 was expected for each scale [17] . The unidimensionality of each scale was assessed using Rasch analyses: item goodness-of-fit statistics (INFIT) and coefficient of Loevinger (H). INFIT ranging between 0.7 and 1.2 and H of at least 0.40 ensure that all the items of the scale tend to measure the same concept.
To explore external validity, relations between: i) dimensions of MusiQoL and the SF-36, and ii) dimensions of MusiQoL and the 14-symptom scale assessing miscellaneous domains, were examined using Pearson's correlation coefficients (r). The underlying assumption was that MusiQoL dimension scores would be more correlated with the scores of similar dimensions from the other instruments than with the scores of dissimilar dimensions [8] . The discriminant validity was determined by assessing the associations between the MusiQoL dimension scores and sociodemographic and clinical features. For qualitative variables, mean dimension scores of the MusiQoL were compared across patient groups that were expected to differ (e.g. MS forms, CGI, gender, family status, educational level, employment status, housing) using one-way analysis of variance. Quantitative variables (e.g. MMSE, AI, EDSS score, age) were analysed using Pearson's correlation coefficients.
Reproducibility was tested through test-re-test reliability using intraclass correlation coefficients (ICC) between the two successive assessments in patients with stable clinical disease. Stable clinical disease was defined using both the physician clinical global impression and the EDSS.
Acceptability was assessed by calculating the average time of completion of the MusiQoL questionnaire and the percentage of missing data per dimension.
Data analyses were performed using SPSS 11.0, MAP-R, and WINSTEP software.
Results
Patient characteristics
The study sample included 224 Spanish patients with MS (Table 1 ). The mean (standard deviation [SD]) age was 39 (10) years (min = 20/max = 63). More than 75% of patients had clinically definite MS according to Poser criteria. Almost 80% were patients with the relapsing-remitting form of MS, and there were no patients with clinically isolated syndrome. Mean EDSS was 2.9 (SD: 2.0; range 0-8) with a mean disease duration of 11 years (range: 1-36).
Construct Validity and Internal Structural Validity
The correlation of each item was higher with the MusiQoL dimension of which it was part than with any other dimension, except for the items of the coping dimension. Floor and ceiling effects can be considered as satisfactory (ceiling effects of RFa and RHCS dimensions were high, 33.0 and 41.1 respectively; Table 2 ). Dimensions of the MusiQoL showed satisfactory internal consistency (Cronbach's alpha: 0.70-0.92), except for the dimensions of RFa (Cronbach's alpha: 0.67) and RHCS (Cronbach's alpha: 0.53; Table 2 ).
The overall scalability was satisfactory except for 2 dimensions: the SPT dimension showed an INFIT statistic and a Loevinger coefficient H outside the acceptable ranges, the RHCS dimension provided a coefficient H inferior to 0.40.
External validity
The concepts covered by the MusiQoL and the SF-36 are not largely overlapping. MusiQoL dimension scores were only moderately correlated with scores of the SF-36, except for expected correlation of ADL with physical functioning and vitality; and PWB and COP with MH (p < 0.05; Table 3 ). The situation was similar when comparing the MusiQoL dimensions with the selfreported 14-symptom scale. ADL on MusiQoL was, at the most, moderately correlated with all components of the 14-symptom scale (p < 0.05), except for 'inability to swallow' (Table 3) .
Discriminant validity
The discriminant validity of MusiQoL was assessed by clinical and sociodemographic characteristics (Tables 4  and 5 ). There were significant differences based on MS classification in the dimensions of ADL, COP and REJ and the index score (p < 0.05). Patients with secondary progressive MS generally had lower scores (34.5-74.7) than did patients with relapsing-remitting MS (RRMS) (62.4-85.4) or primary progressive MS (31.0-81.3). Differences were also observed when comparing dimension scores by severity rated on the CGI; patients with mild (56.1-88.1) or moderate (47.8-87.4) disease scored higher than those with severe disease (32.6-80.0) for all the domains including the index.
A significant difference was shown in SPT scores in patients with cognitive problems (not including the exclusion criterion of dementia). The time from first symptoms did not correlate with any of the MusiQoL domains. EDSS was only moderately correlated with ADL dimension (p > 0.01) ( Table 4) . No significant differences were found according to family history of MS. Patients actually treated and patients treated for the symptoms of relapse did not show significant differences in HRQoL (data not shown).
Women were found to have recorded lower scores than men for PWB. Differences were observed when comparing ADL and SSL scores by family status, with patients living with relatives/family scoring higher for ADL, and couples scoring the highest for SSL and those living with relatives/family (p < 0.05). Patients with a tertiary education had higher scores in the dimensions of ADL, PWB, SPT and RHCS and the index score than did those with a primary or secondary education. Higher scores were also found among students and workers than those who were unemployed in the domains of ADL, PWB, SPT, COP and REJ and the index score. For the ADL and SPT domains, patients living with relatives had significantly higher scores than those living alone (Table 5 ).
Reproducibility
The number of patients defined as stable between the 2 assessments was 172 according to the physician CGI definition and 190 according to the EDSS. The reproducibility of the MusiQoL domains scores and index score were satisfactory irrespective of the definition of stability, with intraclass correlation coefficients ranging from 0.60-0.91 (Table 6 ).
Acceptability
Acceptability was high. Mean (SD) time for completion of the MusiQoL items was 9.8 (11.8) minutes in the patient group as a whole. Mean (SD) time for completion was 9.7 (12.7) minutes in patients with RRMS, 11.6 (7.7) minutes in patients with primary progressive MS and 9.8 (7.4) minutes in patients with secondary progressive MS. The proportion of missing values per dimension was considered to be acceptable, ranging from 0.4 to 7.1% with the exception of the SSL dimension, which had 16.1% of values missing.
Discussion
The MusiQoL study has been a major effort to develop a multidimensional specific HRQoL instrument for patients with MS. It has been developed simultaneously in 1992 patients from 15 countries and in 14 languages [8] , using an standardized methodology [18] . It takes into account patients' concerns about QoL, extracting items such as sentimental and sexual life, which patients have described as important for them, and that are not included in other previous instruments [19, 20] . Some HRQoL instruments have already been validated in patients with MS in Spain [6, 7] . The Spanish version of FAMS was validated in a study that assessed 625 patients with MS recruited in an outpatient clinic setting from 58 hospitals in Spain. Of these, 74% were patients with RRMS, with a mean age of 37 years, a mean disease duration of 8.8 years and a mean EDSS of 3 points at baseline. The scale showed very good subscale homogeneity comparable to that of the original English version. The Spanish version was not tested for external validity with other HRQoL scales [6] .
A transcultural adaptation of the MSQOL-54 has also been validated in a Spanish version. Ten interviews were carried out with 5 men and 5 women with MS, aged 21- Bold values: p < 0.05. ADL, activities of daily living; ANOVA, analysis of variance; CIS, clinically isolated syndrome; COP, coping; EDSS, Expanded Disability Status Scale; MMSE, Mini Mental Score Examination; PWB, psychological well-being; r, correlation coefficient; REJ, rejection; RFa, relationships with family; RFr, relationships with friends; RHCS, relationship with healthcare system; SPT, symptoms; SSL, sentimental and sexual life.
54 years, with different education levels and EDSS scores ranging from 1.0 to 8.0. The translated version shows that the Spanish pre-test version is comprehensible and its administration feasible in patients with MS. The psychometric properties must be evaluated in the next phase of the project [7] . The Patient-Reported Indices for Multiple Sclerosis (PRIMUS) is a recently developed scale that comprises three scales for assessing symptoms, activity limitations and QoL in MS. It was translated using a dual-panel process and validated in eight languages, including Spanish. For the Spanish validation, 87 patients were tested, with a mean age of 43 years and 9 years of disease duration at baseline. Forty-seven percent of these patients had RRMS. No data about EDSS at the moment of the study are provided. Most of the tests showed Our sample of Spanish patients with MS has similar clinical characteristics (80% RRMS, disease duration of 10.6 years and mean EDSS of 2.9) to the previously described MS samples [22] , so they are perfectly comparable.
This study confirms the process of validation (external validity, internal consistency, reliability and reproducibility) of the Spanish version of the MusiQoL. Our results for validation are satisfactory and similar to those of the international patient sample [8] . This indicates a major strength of the MusiQoL regarding the simultaneous process of validation in different countries.
In the present study, the SF-36 was used for external validation. The SF-36 is a generic questionnaire that has previously been adequately validated in Spanish patients with other health conditions [23] [24] [25] [26] [27] [28] [29] [30] and has been used occasionally in patients with MS [31] [32] [33] . MusiQoL dimension scores were, in our study, at most moderately correlated with the scores of SF-36, indicating that the two scales do not overlap.
The largest study using the SF-36 for the evaluation of QoL in Spanish patients with MS included 705 patients, 78% of whom had RRMS, with a mean age of 40.5 years and a median EDSS score of 2.5. These characteristics are similar to those of the patients included in our study and the scores for the eight SF-36 dimensions are also similar. The previous study reported lower physical QoL in patients with higher EDSS scores, but there was no apparent differences in the SF-36 dimensions when stratified by EDSS [31] .
We found significant correlations between ADL scores and clinical indices such as EDSS and Ambulation Index, as other authors found [34, 35] , and the clinical global impression was significantly different in patients with mild or moderate disease, who scored higher than those with severe disease in every MusiQoL domain. These results are similar to the results found in the Spanish FAMS validation study where higher EDSS scores predicted worse scores on all aspect of QoL [8] . PWB score was higher for the male compared to the females. This is a usual result, reported by other authors [36] . These findings emphasize the usefulness of HRQoL instruments, specifically MusiQoL, and indicate the utility of the ADL dimension in reporting the clinical status of patients with MS from their own point of view [37] .
The present study had several limitations. The population differs to that in the original study by Simeoni et al [8] as there were no patients with clinically isolated syndrome and only 6 patients with primary progressive MS, preventing the validity of the questionnaire from being evaluated in these groups. Further work could be conducted prospectively in a sample with representative proportions of patients in terms of clinical subtypes of MS. The missing values for most MusiQoL dimensions were considered to be acceptable (range: 0.4-7.1%), except for the SSL dimension, which had 16.1% missing values. This highlights that SSL may be an underreported deficit in patients with MS. The external validity was explored by studying relationships between dimensions of MusiQoL and dimensions of SF36, because the SF36 was the single questionnaire available in the needed versions for the initial international validation study; it could be completed by studying correlations of Musiqol and other widespread Spanish MS-specific instruments.
Although MusiQoL could be used with advantage in other Spanish-speaking countries, given its demonstrated acceptable cross-cultural validity [8] , small adaptations and further validations would be necessary to ensure reliable application within each of those settings. Even with all these cautions, we point out its potential use as an outcome measure in clinical settings, particularly in multinational clinical trials. 
